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Mbor., Fiysics Inst. im. ft. N. lebedev, Dept. Fhysico-! 
Physicse Nbr., Sci. Ses. Inst. Terrest: 


*. "Spectrum of Ionizations of Farticles ain the Soft and. Hard Compernents of Sosric Rzys,". 
i Dok. AN, 77, No. ire 2951S oe, * - 3 - ; 
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' 4660, _Jonization + of cosple:t 

the stratosphere. “N. mucorov, 1. D. Aap 
CAND OT SUSI In Russian,’ Boglish translation, | 
fs Oe ty tonal Sel, Found, NSEMAD. 52 on 

a eee apectra for the soft, and hard com. 

++ ponents of the cosmio rays ot alison ee hare 2 

a sasured using an ionization c In - 

“dence with counters. Curves are given showing the 


: . ; fnerease fa toaization with allitude, Fi, FULEOT 
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0 ent - 
Pir etree a Bee EDS RONIZATION SPECTRA OF PARTICLE OF Commie RADI J 
spits eter Peete {ATION IN THE STRATOSPHERE: 2. — 


on “tawqerer Moscow State te Unive: lnynst. Akad, Nauk: 
F BS. 8.8. Ser. . 518-24(3953) Sept,-Ort. {la Busaiza, © 
f * Measurements of cosmic ray latensjties according lo the : 
: number of charged particles and stuly of the fonfzattoa 
created by theue particles tu the stratosphere indicated the. . 
* presence of @ wall defined beam of jontzed particles which 
“contribute % to the totat fostzation. Experiments were made ~ 
dor Unding the origia of these atrongly lonszing particles) 
to determine the spectrum of coamie ray particles secord- 
” fag fo the tonization created by them. These works were 
: carried out during the years of ‘1982 to 1954 fn Moscow at the 
local latitude. Two variations of experiments were used, In 
the firat the Inveatigation of vertical particle beams with | 
_ the range larger or équal to 1.7 g em, aod tn the second, 
- +, bonlzation impulsce were registered fodependently from the 
So range or direction of the particle motioa with the minimum 
"registration Mmit of 0.4 order ind mean impulse created by 
_& relativistic particle. Both experiments were carried out 
‘." simultaneously atthe same installation with a.emall, ~ 
“ @pberical, thia-walled aluminum fonlzation chamber with . 
. ae volume (spectrochemically pure gryon) of © Tend with : 
->, an impulse collecting time of ~.5 < 10° sec for the elec- 
3 tronie Pape. AR. see : Pees 5 i 
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“GRIGOROY, N.L.; RAPOPORT, 1.D. 


Stabilizing the gae amplification coefficients of proportional: 
counters, Prib. i tekh, ekap. no.1: 60-64 Ja-F '57. -. (MERA 1026): 


1. 2-y¥ Reuchnosiesledovatel! skiy fizicheskly. (netitut Moskovsogo . 
-gosudar st vennogo universiteta im. M,.V. Lomonosova, ; 
(Nuclear counters) 
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SOV/120-58-6-14/32 


AUTHOR: Rapoport, I. D. 


TITLE: An Am litude Pulse Integrator (Impul' snyy amplitudnyy integ- 


rator an ae a 
3 Pribory i tekhnika eksperimenta, 1958, Nr 6, p75 (USSR). 


. ABSTRACT: ‘The summation of the amplitudes of a train of successive 


pulses can be done by adopting the following principle. Each 

.- input pulse (signal) is transformed into a "packet" of iden-. 
_ tical pulses; the transformation is done in such a manner 
that the number. N of pulses in-the packet is uniquely de-- : 
termined by. the amplitude .V, of the input signal, The Wee 
- number of pulses in the packets is registered by a counting. 
_ device and, since WN -is proportional to Vn » the recorded. — 
count is equivalent to the summation of the amplitudes, = = 
Simultaneously, another counter is employed which records the 
number of packets, From these measurements it is possible to 
determine the average value of N and the average value of . 
the amplitude of the input signal, that is, ee 
Vi =a+ dN. This principle was used by the: author for 
the recording of the average value of the amplitude of pulses 
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eaten eae a : 


2. occurring at a rate of about 10- per minute; the pulses. were - 
.. obtained from an ionisation chamber while measuring the — 2 
average ionisation coefficient of the cosmic radiation par- ~ 
ticles at. sea level, The paper contains 1 Soviet and 1 eee 
-> English reference} the. Soviet reference is translated from. 
English, 
ASSOCIATION: Nauchno- isdiédovatel | skiy ‘institut ones fiziii MGU 
(Scientific Research Institute of Nuclear. Physics of the 
- Moscow State University) - ; : 


. SUBMITTED: December 23, 1957. 
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; hs . SOV/120-58-6-25/32. 
“AUTHORS:Grigorov, N. L., Rapoport, ig Dy. Murzin, Vv. Se, Savin, PDEs 


*  myppm: A Registering Device for the Amplitude Recording of 49 Pulses 


of a Large Dynamic Range (Registrator dlya amplitudnoy 
- -gapisi 49 impul'sov s bol’shim dinamicheskim diapazonom) 


PERIODICAL: Pribory i tekhnika eksperimenta, 1958, Nr 6, pp 109-110, © 
7. (USSR) . iS ona ae ae 


ABSTRACT: The instrument is-used for tne recording of pulses whese 

a duration is longer than 7 x 107? sec. It consists of 4° 

miniature oscillographic tubes, type 81029, the sere 
which can. be photographed onto a Single frame. . The . 
‘occupy a square area, naving dimensions of 64 x 64 cn, 


-eircuit of a tube is as shown in the figure on p 11¢. 


. geen that, apart from the voltage supplies, the circuit Glee 
-tains an amplifying stage; this has a gain of 3G and gBives a- 


Woaea 172 4 
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ves Registering Device for the Amplitude Recording of 49 Pulses of a 
ae Large Dynamic Range one 
rise time of 30-40 p ec, The paper contains 1 figure. and 
-1 Soviet reference. | 


ASSOCIATION: ‘Nauchno-issledovatel' ey institut vadernoy: fiziki MGU 
_ (Scientific Research Institute for Nuclear Physics: of the. — 
Moscow State Universi ty) 


SUBMITTED: December 25, 1957. 
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« Purified: Phe 7 pete FO : 
see Maypsef Rts ea 
onymsors: «ss Grigorev, M. b., surzin, Wo -8.4 £. oD." §§-2-32/51 
 PITLEs . h Hethod: for the Measurenent of the Energy of Particles: 
at a See Se Ina Rance Above 101! eV (Metod tamereniys anergii 
snastits v oblasti vyshe lo!’ eV). - ee: 
PERIODICAL: ghurnal Exsperimental’noy i Teoreticneskoy Fiziki, 125% 


Yol 34, Ur 2, pp 506-507 (USS2 


surgested 
a single 
on the xe 


More than:2 years 250 Srisorov 
-deternination of the energy of 
particle. Pais nethod jig base: 
total energy. esission in a dense mediun 

particles which had been formed on the p 
‘particle through 2 thick layer of substa 
the. energy BE. of the prinary particle is 
carried out Sxperinents with specially 
at altitude of 3560 m above sea level. 7 
gives a short description of this appara 
a step-pyranid of a height of 17o en the 
“of which is about 0,6 a° and the lower’ c 
3. In téis pyracid there ins 


APSTRACT: | 


L 


-Q,3. 28 ara & 3 
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a method for the 
nunlear-active 
asurenent of .the 
by all secondary. . 
assure of the: prinery - 
nee. A forauls for | — 

given. The authors 

designed apparatus - 
he present work 


tng, It consists of 
upper cross section 
ross sectioz Ebout 
pn layers oF 4 totel 
Send ee eee = 
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A Hetho? oe the Measurenent of the ‘Enersy of Particles In. | 56-2433 55% 
a Ra ange. Above 10 1 or Sia 


“endekness : of. 85 en. In the selection of the absorbent 4 
coupronise between the followins demands must be. found: ; 
-\ The range of the electron-photon avélanche must be grenter 
con. the range of nuclear reaction. b) The materiui of the 
menieent must be sufficiently dense. For the mezaurenent 

of the ionization cylindrical impulse ionization chanbers 
“of iron or brass with walls i-am- thick are used in this 

‘apparatus. These chambers are filled with pure arson ata 

“pressure of up to 5,5 at. exc ss pressure. The jonization 
‘chambers are mounted in 5 serics between the {pon layers of 
the apparatus. Altogether the apparatus contains: 109 a 
-chanbers. 3 chambers each are connected to an naplitien: The 
electric inpulses POrAT OE she danisation chaubers are. 0 
registered by photo raphing: the screens of all “subes. 
Besides the Tonizetion chambers the apparatus contains. 4 
telescope eonsisting of counters o5 ‘well as seversl casi 

‘with hodoscopic counters. The contro ol of the apparatus 38 

r 

4 


shortly descrited. The niniaunm. ionizution gtill registe 
‘norresnonas to the epenaeeey qe 5 polntivist 
purticles througa the chamber. Several 
re, istered cases are shown in ¢ din: 
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yi : : i apa. pip po ot fe5eRRfE4 7 Me 
A Yethod for the WenseGatent of the Enersy of ¥Yarticle: In. ae 2233/04 : 
a Range Above tolls ev vos 


-of- the eouLes obtals ned with this epparatus will ve 
‘published later. There are 2 figures... a 


7 ASS ocIaTI¢ On: ~ Moscow State University ~ (Moskovskiy cosudarstvenny; Ns 
, universitet) - rs Se ae 


SUBUIPTED: op ‘October 25, in. 
AVAILABLE: 7 “Library of Cong gress 
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“3 56-34, -b Bie 6 : - 


“Pj phio-Me of Detecting Dense Showers of Charged 
Particles (Fotograficheskiy metod detektirovaniya plotnykh - 
- lawmey zaryazhennykh chas tits) © oe re ea 


PERIODICAL: Zhurnal ekspetimental’ noy i ‘teorsticheskoy fiziki, 1958, Vol. Sha 
Ee : Nr &. pp. 998-1000 ( USSR) Were o a3 tee 


EBSTRACT: . The spectrum of the radiation of most luminophores used in prac-: — 
- tice for the recording of charged particles usually agress with > 
. the range of such wavelengths as are the most active for photo- ~~ 
- genaitive materials (A. = 3500 to 4500 A). This circumstance can — 
_ be utilized for the detection of the showers of charged particles’. 
- (especially of eleotron-nucleon showers which are formed ing 

miclear processes of high energy) by direct. contact photography ba 

of the scintillators excited by the current of the shower pare | 

ticles. Such a possibility an be realized if the density of the 

impinging particles suffices for the generation of a sufficiently | 
- powerful light energy carrent on a surface unit of the photo-- —” 

layer, This light energy current mist be more powerful than tne 
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The Photographic Method of Deteating Dense Showers - 56 -34-b 3/0 
of Charged | Particles Pe 4,3 Sa: pa tee 


sensitiv ty threshold. “The detector igieseed Shae gudesd for: the 
experimental investigation of the interaction between cosmic. 
 yadiation of sary Wigh energy and matter. For the purpose of 
making this pesaible various luminescent materials wersa.used,— 
Besides the anorganis pnosphora (which are activated with- thal~ 
lium), also plastic lumi nopaores (anthracene, terphenyl in poly-. 
stytenz) are used, which are suited for the produs tion of de 
tectors with large surfaces, The shower was imitated by means of. ° 9% 
a collimated electron beam (diameter of the collimeter 3 mm). of. 
“the wedjioastive sources P2? an3 $290. The beam was diracted in 
8 vertical poai tion on to the surface of the Zuminophore and a 
photographie enuision was in ciose contact with the luminophore. 
The best. effect was attained by fixing the photofilm between 2 
thin luminescent iayers. When recording the particles by means 
of such a aystem a lewer boundary value of ry 1,5. 10% was abe - 
tained. The luminescence with the shortest wave was found to be 
the most active, With increasing density c? the. particles also 
the density of blackening increases in accordance with the cham... 
ir ren acteristic blackening curves of th photomaterial . Previous | oan 
Card 2/3. calibration of the detector makes it possible to. determine the. 


| 
if 
um] 
a 
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The Photographic Method of Detecting Dense Showers SE-B 3 fe 
of planes Particles _ are ae : ae 


- "density and inher of. the warticlea’ in the Pecaniea showee: The 
great photographic waes "of. modem highly sensitive photo. = 
graphic materials (~ 107) and the possibility of similtaneously 

“using several films of different sensitivity provides for a ee 

- practically infinite measuring range. In practice, the best re- | 
‘gults may be expected from a detector consisting of a set of 

~ ‘geyeral luminescent and photographic layers which are in contact 
and altervate with one another. Such a detector is also suited : 

- “to be used as an indicator for electron-nuclear showers which: 
‘are produced in dense matter by particles of excessively high. 
energy. In conclusion the author thanks N.L.Grigorov for his a 
_ valuable advice. There are 3 references 5 2 of which are: Soviet. By 


ASSOCIATION: Moakorskly gosudare tvennyy universitet (Mos cow State > University) 


SUBMITTED: = December 13, 1957 
ee AVAILABLE: Library of Congress _ 
Card. 3/3. lL: Particles--letection 
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ed.wy tne- author} to they folluwineg coenefunions sn the. 
vicinity af othe value ,4 7 foprerced in an uwlisitude ~ 

ah : aKeess 
(OY G27 km) these sreviewe- results opnnot be explained by 
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“urgduced in nvelear sraliations. Fo ee ae 
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On Sone Sources of the Low Energy Sle 
Haye in the Stratosphere 7 


¢ flux of “the secondary seotona: acing res ctiond on ‘the reniess 
4 (anion produce sxeited and f-act.ve. final nuclei). are. 
possible. The total energy contribution. made by the procefies:o-e- 
discvased. in thie raper to the sroduction of electrons and — 
photons with low energies may be determined when date con- : 
cerning the density of generation of neutrons in the atmosshere 
pare: availatle. According. to the available dats med = 20 4 
_ (with respect, to energy) of the short range electrons 
th 1,57 g/en A are ina genetic connection with the products A 
of the nuclear spallations. There are 1 figure, 1 table, and ee 
; 25 references, 8 of which are Soviet. - 
ES20CT: TION: Moskovskiy gosudarstvennyy universitet (oscow State University r) 
TUBHECT, Ds Yecember 31), 1997. : Be 


1. Cosmic reys--Properties: 2. Electrons--Sources 3. Photons ae 
--Sources . ae ee 2s 
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PARTICLES WITH TRON AN INGLE! 


ka, P. dabayan, N. Ls Grigorov, M, HM. Dubrovin, 
OW, &, Murain, V. A. Sobinyakov, and }, D, Rapoport : 


lL. The vse of the “ionization calorimeter" which couprises a-larve number of 0 
‘ donization chambers ma‘e it possible to investigate the interaction of particles of 
Known energy. pe eee eee 
"9, Studies carried out in 1957 at 3860 m above sea levelad in 1954-59 at 


: ee 3200 m.above sea level have produced results that are in rood arreement. From 
- theseresults, the following conclusions may he drawn: - oe 


“ a) when interacting with Fe nuclei 0! joey particles lose, as a rule 
: ’ f feats > 


pearly all their enerry in the production of mesons: ie ai 
ee b) there is a large. probability that as a result of collision with a nucleus 
- there. are produced a-smali. number of particles, the total enerry of which amounts 


tg XN Sus of the energy of the primary particle (in the majority of cases these . 


particles are not nucleons) ¢ a oer, Pars 
: c) big fluctuations: are observed in energy transfer to.“ -mesons. 


aoe Report presented at the International Cosmic Ray Conference, Moscow, 6-11 July 1959.00 


SE Geet 
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30V/129-59-4-18/50 


Qaneaneetenaceesencet 


| 2 RTOEBY A Hodoscope with Sequential Sipnal Transmission 


age eetheey i tekhnika RESP FLenes: 1959, Nr 4y PP 86- 90. 
; USSR 


: ABSTRACT: Two instruments for Scone ‘and transmitting the sees. 
from trays of counters are described; in one the signals. are 
._ recorded by neon indicators, and in the other by hard-valve oo. 
-. gircuits (Figs 1 and 2 respectively). The circuits are. des- 
_. igned to be. extremely economical in current (they are meant . 
for use in stratospheric balloons), Fig 1 shows one unit 
designed :for use with 40 counters, in which one- cycle of resni 
cording takes 20 msec; it is stated that the circuit can be... 
modified to require. only lOOpsec per. channe The individual’ © 
channels have a resolving time of about 107 “sec, The second. = 
unit (Fig 2) uses heptodes connected in a Kipp relay circuit. 
to record the pulses (these heptodes replace the neon lamps ee 
- of Fig 1), These heptodes are also used to transmit the sig- 
pals «: Fig 3. shows the voltage waveforms appearing at various ©. 


Gard ve 
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$e Be ee = aes Rates 
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SOV/120-59-4~-18/50 


“points in the circuit of Fig 23 the time scale (in usec) 


2s shown at the top, with the control signal at the extreme. pe 
left, ~The description relates mainly to the detailed 
functioning of the circuits, but, since the parameters . 
of the valves are not given, and the description concerns | 


‘general principles rather than exact valves, 


it is not 


_ possible to summarize the description ina reasonable form. — 
‘he paper contains 3 figures and 16 references, 14. of which 


- are Soviet and 2 English. | 


“-. ASSOCIATION: Nauchno-issledovatel''skiy institut yadernoy fiziki MGU meee 
en - (Nuclear Physics Research Institute at Moscow State University) . 
SUBMITTED: May 25, 1958. Ge z een: 
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~ AUTHORS: 


TITLE: 


PERIODICAL: 


| ABSTRACT: 


“thickness of the absorber. ‘It holds that 2, = 


“SERENA Ene ae Bo POE Press: 


Grigorov, N. Le, 


Investigation of ¢ 


ee ae, iron Nuclei pee veatmodey 


~ chastits s energiyey i9!! a 10! 2eV 8 yadrami zhe veah a 


ghurnal: eksper imental 'noy i Leorebichoskoy = beiki 1909, 
Mol. 365 Nr 4, PP 1068 - 1079 (USSR) Bd 


The present detailed peper coz sists of 7 seotions. Seaticr 
 dn- its introduction discusses the probiem and the measu 


“a 


method. The. energy of a primary particle By is determin 


2G sording to a new method fromthe ion pair producti an @ 
and the. ionization Bee generated din .an ebeorte ér 08) 


the thizkness: dx ie leat in the dept hx g/on? Paar See 97 


id 


es 
we . 


4 
as : > 
principle of the device used has already been dese 
reference 2. Energy determination was carried cu’. 
measurements, and therefore the device is deseri 
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SOV (on -26- 1 7627S 
Tivestigatior of the Interaction of Particles With Energies of 
7 * 4 & : ! . 
101! - 10'ey with Iron Nuclei 
gation ¢a alorimet er". Measurements Were ¢ ry 
altitude cf 3860 m above sea lieve’... Sect 
“soribes tné apparatus. The ionization cai 
egeen iat Ty. © of a large block cf 7-iran iay 3 
“ness es, between which 6 rows of pulse son teeevee 
“arranged. ‘Batches: of 3 of. these chambers were <2 
parallel and formed an ionization detector; each de 
-sonnected with a pulse amplifier. The deyice con 
‘of 105 ionization chambers. which Formed 35 indes 
nation detectors. Figure ! ise schematical vTepr 
the device. Section 3 devi. with the evaluation. 
results. It is “discussed in short how the ioniza 
“pulses are photographed by means of a muiti~chan 
graph ona cinematographic film. Bach fiim is ca t 
gauged. The pulse amplitudes and ionization are aete 
‘and diagrams similar to that of figure 2 are male. T 
the purpose of determining the angle of insiden« e “ae an 
by See? "primary" particles. In section 4 measuring resu.%s are aie 
Card 2/5 i. cussed, which are Beas ee ae by A table.-Pne ta078 <: 
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a first maximum { n 
93.1909)» rand, finally,” the number of _ 
and ~30}). A total of ‘10 cases 
cin which, behind 2 arbitrary rows “Of onamoers.. 
‘nan 250 relativistae particles oceurred. Section 5 dis- 
-eugses results. Figure 3 shows an example of a nuclear meet 
which the number of electrons i 


“ourve in form of -a sects in ; 
; er thickness. Figure 4 shows the spear 


plovted io the abso 
s3orbe Taye thickness on the nun pa a nter reactions. 
inte ‘on range. a vaiue of L. 2° 20g fan? wag gal- 
< ‘ wy 
i$ a Near approacn to the value so ding 
isai nuclear tross section of: r= ¢, on 
Fa bs et as <a = ;, o . ; 
/om ). Investigation of the average inelasticity 
; 2 Nae a 
teraction of nuc.ear- active particles. of 70 °-10 “ey 
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a Fe in the case of w given E,, The theoreti’ 
“snoiderations necessary for determi nrg a Greg Relea e 28 - 
notwaern O75 aa +. In section 6 the fiustaationw ef the energy. 


eqrt transferable by neutral pions are inrestiga’ed VFL 6) ” 
> mean energy transmitted by ?-megone La given AS Samet Linge 
Fim nO 6 + QO.) of primary particie energy. Section. 7 finaity 
dealg uyth- the results obtained by determ. ining. the energy foun 
abaerction of muglearcactive ere energy, at £ Dror 
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eA a. Vie 3 ae, Se 8288 
EEG ROU OS A Boe es: s/120/60/000/02/018/052 
AUTHORS: Rapoport, I.D. and Gor ahd ee / RENE | 


4: 


“PERIODICAL: | Pribory {1 cknnika eksperimenta, 1960, No 2, 
: =" pp 72.4 74. (USSR) eo 
- ABSTRACT: A detailed circuit diagram of the equipment is shown in. 
Figure 1. All th transistors in this device are Soviet- 
made, type P_13B,-while the diodes are of the type D1B. + 
The upper portion of the circuit elements in the figure 
- consists of 25 transistorized gated units; the middle 
-portion contains 25 bistable trigger. circuits, while 
the lower. portion. contains a univibrator and a blocking. 
oscillator. The bistable circuits are the basic units of — 
‘the system. The transition of a bistable circuit from. 
the first state of equilibrium into the second steady CS 
state is effected by a voltage: pulse from a corresponding 
counter C.- The circuit. remains in. the second steady ~ 
state till the instant of reading the state of the bi- 
stable circuits; it acts therefore. as a memory device a 
containing. the information relating to a. given hodoscopic. 
number. The negative pulses from the counters C are 
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82887 


S/120/60/000/02/018/ 52 
E192/E362 . 


applied to the collector circuits et the gated input 
units. These pulses are almost. fully suppressed, if. 
the gating signal’ Y is absent. When the positive 
pulse Y is applied, the circuit is unblocked: and thus ~ 
the pulses from C can actuate the bistable circuits. 


‘The resolving time for the coincidences between .C. and 


Y pulses is of the order of 5 ys. The system operates. 


‘satisfactorily if the amplitudes of the counter pulses. 
are about 2.5 V and those of the gating pulses are about - 


0.5 V... The process of signal transmission is initiated af 
by a starting pulse P_ (Figure 1).° This signal actuates ..” 
a univibrator and opens.a blocking oscillator which 

starts generating a train of positive pulses having. an | 
amplitude of 4 V and a duration of 7 ps. The pulses — 

are repeated at intervals of 200 ws. These pulses. are 


‘applied to the input circuits of. all the bistable circuits® 


by means of the diodes (Figure 1). The first pulse 
returns all the bitable triggers to their original steady. 
state. Consequently, the collectors of these circuits 
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$/120/60/000/02/018/052° 
A “Hodoscope Based on ‘Semiconductors E192/E582 
. produce transients which actuate the HetethGurine trigger 
circuits. In this way. successive resetting pulses from 

‘the blocking oscillator produce a shifting of the infor-_ 
‘mation stored.in the trigger circuits. AS a result of 
this: operation positive pulses are produced at the out put. 

' of the last bistable trigger. The hodoscopic channels: are 

‘- arranged in groups of 25, each group being provided with 

_ its. own blocking oscillator. The. output signals of each. 

_ group are applied to a common output circuit. The blocking 
‘oscillator ‘produces 30. pulses, since the monostable multi- - 
vibrator returns to its Steady state after’ the interval ~ 

- corresponding to. 30 periods of the blocking oscillator. 

. There are 1 figure and 5 referemces, 1 of which is eng his 
and 4 are Soviet. 


ASSOCIATION: Nauchno-issledovatel’s skiy : institut yadesiey: fiziki 
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Ge as . . | . $/120/60/000/005/03 6/051 
+ O50 oO 4 -  £032/E314 | : 


“AUTHOR: . Rapo ort I.D, . Peat oe 
TITLE? © ‘Method: of facressine the ‘Sensitivity of Bhotesea Rie. 
ase _.’. Recording of Dense Showers of Charged f Photosrap A RY 
PERIODICAL: -Pribory i tekhnika part na eect, 1960, No. 5,4. ; 
- PP. 130 ~ 131. 


TEXT; In an eaviice paper (Ref. 1), we eoscrabed: a method et 
detecting dense showers of charged particles based on contact 
; photography: of scintillations produced by electron-nuclear 
showers generated by ultrahigh energy cosmic mys. This kind : 
of indicator facilitates the detection of high-energy nuclear. - ,: 
: interaction events investigated with the aid of emulsion | 
chambers and stacks, but is also capable of providing dai tional 


“information about the density of particles in the shower and 


their angular distribution. In order to extend this mthod to. 
the region of lower densities and also to ensure more reliable 
recording of showers, it may be possible to reduce the 


i. detection threshold. In Ref. 1 this™ -threshold was estimated 


Peetoie': relativistic. particles (passing. through | a -yegion of 
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$/120/60/000/005/036/051 
: E032/E314 
‘Method ‘of Therewetne: the ‘Sensitivity of. Photographic Recording 
of Dense Showers of Charged Particles 


‘O,1 cm radius); which corresponds to an energy of 102? , eV of 
the primary particle initiating the shower, .. By using suitable 
materials and improved design, it was possible to reduce the 
detection threshold very considerably. In the new detector, 
“we employed a. high-sensitivity X-ray film (Agfa-Rapid) and 
-a-tungstate screen (YQOf\2  (UFD-2)). a ‘the phosphor, . The 

. X-ray film, which was coated on on both” ides, was placed between 
"two luminescence screens, tightly. pressed against it. 
.. Experiments ‘showed that this. arrangement increased the 
sensitivity of the film to fast electrons. by an order of 
magnitude (Fig. 1)... According to the calibration curve (Fig.2) 


for a collimated beam of electrons (10 mnie cross- section) 


y 


-obtained froma “Sr ae source, this system can. be used to record 


showers ef AL10” p particles, i.e. with primary particle energy 


' inthe range ~1o12 -ev, » The. photorecording layer and. the. 


us “phosphors were in ‘direct contact ‘with a lead filter (thickness | 
eCard 2/3. ; 
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S$/120/60/000/005/036/051 
ra ; , E032/E314 ; 
“Method. of Tnéveasing the Sensitivity of Photographic Recording 
of Dense Showers of. Charged Particles ; 


of the ‘order’ of one radiation Length) which was “used to 
develop the electron-photon shower initiated by high-energy 
‘photons. (electrons) incident on the filter, or produced inside 
the filter by a nuclear-active particle, The high atomic an 
number and the high density of the medium ensured a high particle /. 
flux and small shower radius. .This detector can be incorporated: 
as.a ‘useful component in emulsion chambers. 
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ER afe “ativn 2 F 4 1961 oh. ‘abstra cs {OBO ° : . y : 
(f uv Ki fere ts xosml oh i : ee , 13 9 Vv. 3 “Mose a 
: 2ike, no. 10, ; | | 
2 TODICALs Ri fer. ei f 7 thurn 1. i a | = : 3 ) | ; 
* tr fezhndunar, onferents. «+ po . De « & 
cow : AN sssa, 1960 , 176 ad 182) 


- - by 
erat tet carried ous oF. oS geet 
sits of an inves@L98leto articles 
: 4 ents 4 tho resuits © 102 .10°5 ev. FM sver : 
me ine authors Rete: of interactions ats (3,200 & sbovs so * en). 
“peane of an sentzn son oeapnite op Se Net go enteraction * Pe ears 
seis ; and 6 Lastic - ‘CO: 2) in tne she 
“7 nuciel of iron 4ent of in¢ - ar A 20.08; 7 tand- 
. ae shown thats 2 ott er ith iron Leann hoe ae energrtiCaly eee cur- 
cs E zalor® ev nD babsiity.o 
with enerey 70 nucleus of 4 ay of Eo, PEO qv-meson; 3), 7° 
atten with the trom te th average energy wtiele 15.4 4 -™ : 5 
ae eearticlé is protuctt most probable, is peste areielee with Eo 7 oy 
rence being Coss oe snelasticity of interaction : 
ae jen : 
pean coeffic 


‘card 142 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 


CIA-RDP86-00513R0013442 


“BEPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001344: 


Bisse sted vests 53 25 SNE ES ERS Ba Be EE SS SW Ee, 
Sh egrees EE TAC RESTA PI RL SE me 


See eee nie eee Re Sed eae SES 


sft SAE, “Of sean ie 


= ; 2 : Re Lfaret : aces és 
ee =e aa Investiga sion of inasersssion cee : oe : 
eee 4 + sytatned for Fe 1 os 
“ 3 : e the experimental data ob ‘ .f _ 
7 . 7 / wit e a £0. 5. H 8) Pars V42t9H. fth ine —aet 
tee . ae po ae: puotet, og out the iat, te of consecutive copiizicns 6 - 
ans Fe 


in serdcticns of 
divicual nucteons of the nucleys (or small-groups of agar a g 
ae ey with energies = 1014: ov with heavy nuclei; 2 in panes natures 
eee Se 10 ) ieht oe ov whe interaction with heavy nuclei chang 
putjesns i - 


L. Dorman 


‘TAestracter's note: Compless translation] ; tas hie 


Card fe 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 


CIA-RDP86-00513R0013442 


"APPROVED FOR RELEASE: eee August OF 2000 CIA-RDP86-00513R001344: 


HESGATENGGc > | Pec Sep PPL oe ps EES SA BORA TR EF RETR RT ER EPO HG ERE 
: 33143 
ee ee 5/1 26/817 000/900/909/0%% 
LN peoo oe  BOZ9/EA85 
"AUTHORS: . . Goryunov, N.N., fiapoport;. ILD. 
So TITLE ¢ - oo. A hodoscope ayetem using magiette elements. 


-. PERIODICAL: Pribory i. tekhnika eksperimenta , no.6, 1961, 59- “63° 


- TEXT: A hodoscope system is described which | uses ferrite: 
transistor elements and hence is small and light with a low 


energy ‘consumption, © It is designed for use with a very large 


number of Geiger counters (103 to.10*). The circuit shown in .. 
“the. figure is one section of the apparatus which operates with ~ 
20 channels. There are two basic processes: the recording. 


and: subsequent reading of the hodoscope signals. The record is 


. produced on toroidal. ferrite cores which: have a- rectangular 
_ hysteresis loop. The speed of. the system is determined by the 


0S maximum permissible rate of reading and is limited by the time 


constant: of the circuits coupling the cores. At -Ly.=°100 uh, 
Czy =.0.02 uf, the permissible reading frequency is about 50 kc. 

It is practicable to vary the values of Ly and Cj . in the - 

. eireuit, with the given triodes and cores, to bring the a 
frequency up to about 100: kc. The construction is economical, goes 
it.is claimed to require. only half the number of components: per y 
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SRT GGL ca mes Ul 
eee) 
bug? ae : eat e ara 5/120/61/000/006/009/041 
oA hodoscope aye ven using mage tte ae .B039/E485 : 
‘ channel: conpatied with previous circuits. Maintenance is simple- 
and, with a proper preliminary selection of ferrite cores, 
_ individual tuning of the channels is not required. The Rippiye 
voltage is not critical and the power consumption per section of 
20 channels is about 9 milliwatts. Operation is. possible’ in 
the temperature range «30 to +50° 7c, There are 1 figure and. 


ae 5 Soviet~ bloc. references. 


_ ASSOCIATION: Nauchno- 4 Saledova tel? ay institut yadernoy 


“fiziki MGU (Scientific: Research Institute of. 
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coe SUBMITTED: February 23, 1961. 
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: ; $/560 61/000/010/014/016 : 
FS ih fat Bah ae YP2OUs D502 ee 
“AUTHORS: - oo . Grigoroyv, N.-L.; Zhuravlev, De Ac, Kondrat'yéeva” 
Aor. “e M. As, Rapoport, To Dep and Savenko, 12. As 0 2 
oo PUTLE: e. Sees ~ Search “for antimatter in ecsmic radiation and 
ge Fae Pa Ga Cee ans tet 
aa. SOURCE: Akademiya nauk SSSR. iskusstvennyye eputnike 
Be oe noe Zemli- no, 10, Moscow, 1961, 96-97 
“2 EXT: An emulsion flask-- containing 489 esuleion layers of 
oo type Er (BR), size 10 x 10 em’, thickness 400 p. -~was placed 
- on the ona Soviet Sputnik. The flask. was exposed for about 24 aed 
jours at an altitude of 300 km. Brought back to earth, the oe ae 
flask was chemically treated and then analyzed. The analysis. 
. was carried out by means of the microscope ABYe 2 (MBI-2) with 
| total magnification 105, Thereby, the multi-charge nuclei and 
 "gtars" created by tnese nuclei, which were stopped in the 


. ara (TD 
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- 33316 
ee Se, ete ae ae $/360/61/000/010/018/016 5 
“Search for antimatter... 0 > 299/302. 
3 of emuieren: : 


o. emulsion, were observed. Ina volume of 656 cm”. 
442 ordinary nuclei were found, as well as 320 "stars." None 
of the "stars" possessed the characteristics pertaining to — 
-- annihilation of multi-charge. particles which come to rest, As- | 
- puming that. antinuclei have the same energy spectrum as ordinary 
nuclei, and taking into consideration that out of 442 multi~ - 
- charge nuclei not a single anti<nucleus was found, it follows. 
that the fraction of antinuclei with 2 > 2 in ccesmic radiation | 
~. dees not exceed 0,23% of ordinary nuclei of the same charge. — i 
A gimilar result was ebtained by D. M. Haskin et al (Ref. 3; 0 0 | 
os Pfrudy:Meshdunarodnoy konferentsii po kosmicheskim lucham (Inter- 
.-. national Conference on Cosmic Radiation), v. III.  Izd-vo AN - 
“SSSR, 71960, p. 138), Assuming antimatter to be scattered in the 
eo solar system as individual atoms, it is possible to make an 
upper estimate of antimatter density as follaws: ' The flow of 


os ganma+quanta with energy of the order of 108 ev is 


2 weg: 
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Be Peak i a af a, $/560/61/000/010/014/016 
~, Search for antimatterooo . _D299/D302 - eee 
; a < 


ee ae or ae Se areean ee oe 
J. + 2 ao Bio. Pa om: where no is the mean 


-gecs 


number of +:°_mesons formed. by the annihilation of the anti-_ 

“ nucleus.. As an upper (greatly over-rated) estimate for J, + 
it is possible to take a flow of gamma-quanta which would give 
rise (at geomagnetic latitude 4°) to a charged-particle flow 


ae with energy E >. 10° ev, provided all the particles are considered ae 


as electrons. Hence, .< 107! om”? sec"! and - ae ee 
B44. 107? gms on” s Assuming that the density. of matter Oe 


| an the solar system is 3. one obtains 


B04 gn* cm” 
ee 


ae io, There are 2 references: 1 Soviet-bloc and 1. 
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'8/120/62/000/003/016/048 
ks ad ae 


te Rapoport, ae D, 


eoee 


Recording the “amplitude of pulses from a large. 
number! of ‘counters: ; 


“- PERIODICAL: pribory i tekhnika eksperimenta, no, 5 1962, ‘75- -78 


oe tac : Deseription of an economical system ‘for recording the 
aaplicude of pulses Crom’ LOCG radiation detectors. °>Considered to 
be the first tiie an apparatus has been built to handle this_ 
numbes of .céunters.  Comuutation is achieved by means of a_ 
circuit containing wsechanical and electronic switches, Electronic 
switches arc used for switching grouped channels; for the 
Souarate groups mechanical comuutators of simall volume with 100 to 
860 segments are used. The circuitry and its. operation are — : 
‘described in reasonable detail. The amplification characteristic. 
of the preanplifiers consists of two linear sections, i.e. first: 
‘part linear up to 5 volts input (40 volts output) and the-second - 
part. coutinues linearly up to ~ 100 volts input and output. 


Automatic control of sensitivity is achieved by the use of control 0) 
signals of fixed aniplitude. (5) it). Analysis of the recorded data ": 
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is sinplified by Simubeaneouely photographing with “he ‘pulses ae pay 
Standard calibration scale, which permits the counting of results 


units of voltage on the. input channel ‘or directly. in number 

horged ‘particles passing through the ionisation chambers, ; 
of recording amplitudes from 30 to 50 uV up to 100 mV for 
counter. pecunacy of amplitude measurement ‘is better than. 


e are 2 figures. 
BMITTED: “July 31,1962 
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- sounee: Ref. zh. Fiz.. abs. 2a17s- : ee ieee 
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Pia 


ol gene: - ‘Switching | unit. for 50--100 channels with capacitive 
- coupling 


A, RE Ee Te RR NN So 


:  exTED SOURCE: » gr. a oo pcntaventeli po yadern. radio- | 
| elektronike.: T. 26 ch. 1.  Gosatomizdat, 1963, 63-69 ere 


a  moprc. TAGS: scitcning’ units coumnitatet; channel switching unit, 
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ee RANSLATION: A mechanical selector switch without wiping contacts.  -— 
“' has been developed: to switch several channels alternately to a sin-.; © 

| gle channel. Its principle is based on transmitting pulses from the 

ps individual channel to the output recording unit through a capacitive. 
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2 couplings, which. is alternately connected by: the selector switch | 
| to all the channels. The. experimental setup is designed for 40 
| switch blades. The. ‘stator of the switching unit is made of Plexi~ ~ 
4 glas. and contains’ 40° sections with: metallized surfaces. An air 
} capacitor - is formed between each séction and a metallized track on 
oof the: surface of the rotor whenever the latter passes. through ‘the. sec-. 
2 \ tion. The maximum. capacitance produced in this case is 30 pF. The 
“} Coupling - ‘between. the. pick-off track of the rotor and the output is. 
* } also capacitive (950° pF). The. construction provides for screening - 
“ and removal of the electric charge which may arise on the surface of: 
> the Plexiglas’ when the rotor turns rapidly. The influence of the 
~.."} @¥oss-coupling networks, of the rotor speed, and of other factors. 
., | Om the accuracy with which the pulse amplitudes are transmitted is 
. {analyzed in detail. Calculations and experimental characteristics . 
.’ | axe: presented for’ the ‘switching unit. The transfer. characteristic . Pe 
; is linear in an input amplitude range from 0.5 to 450 Vv. The voltage. 
yo acres atiaaee of. the ) ai fferent, channels = not differ by : 
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Anplitude-transmission fluctuations connected. with ao 
the transfer capacitance are lower than 1.5%. 


speed of this ‘device exceeds 
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“oq yTeer Investigation of. cosmic “radiation » beyond the Limits of the atmosphere 


source: Kosmi cheskiye ‘issledovaniya, vy. 1, no. 3, 1963, 436-442 


 PPTOP IC TAGS: cosmic badiation, ext ra-atmospheric cosmic: radiation, cosmic 


tensity of the recorded. radiation. was three times that of primary cosmic: radia-— 


> excess particles are highly ionizing and are the products of nuclear splitting. 


radiation: measurement, cosmic radiation intensity, cosmic particle ionization — 


ABSTRACT? ‘Tests conductedon - the ‘traces of charged particles in an enulsion: 
- subjected: to radiation at a height ‘of 306-339, kilometers, showed that the in- 


tions. Approximately 50% of the excess particles are nonnuclear-active particles 
with minimal jonization Gn all likelshood, these. are electrons). The remaining . 


> Fig. |) of the Enclosure indicates ‘he. results of. tests carried out with counters. — ee 

con the second cosmic ship,. as. wel as the. intensity of cosmic. radiation measured | 

“by Aw KN. Charakhch' yan and T. N.-Charakhch' yan (A. N. Charakhch'yan, T. Ne. te 
--Charakhch! yan. Zhe. eksperim. i teoret. fiz., 35, 1088, 1958). It is pointed outs 
ks uapiponsh the. existence taf excess cradiation In ane! form, of charged particles” 
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» has been noted in a number. of papers dealing with radiation studies at heights. of >. 
200-300. km, the nature of this radiation and the mechanism of its formation is. — 20> 
not yet. clear {that is, whether they are protons of the internal radiation belt 
-. or whether these excess particles are genetically related to. primary cosmic radia- 
tion). On the second cosmic ship a photo-emulsion unit was installed, consisting =. 


ae 


' of 489 layers. of emulsion NIKFI'R', 10x10 cm2,-with a layer thickness of 400 


“microns... Since the emulsion recorded al! particles integrally, not discriminat~ 
icing them in terms of time, for purposes of comparison of the emulsion data with ©.” 


the: counter-tube data, it. was necessary ‘to average the latter for the entire 
“flight time, considering the time the instrument was located et different lati-.. 


“tudes and the dependence of radiation intensity on observation site latitude. 


B Emulsion sensitivity was sufficient to provide reliable recording of particles . 
with minimal ionization. The absolute intensity of the particles was determined. 


“-* ¢9 ensure that all. the particles recorded by the counter-tubes were also recorded me 


“by the emulsion. “{t was found that more than 60% of the emulsion-recorded partie 0) 
ji eles are particles with minimum fonization, while 40% of the particles showed an. 03 
“. fontzation of 9/9imin>’ +4 (g = grain density). . The author explained the technique’ > 
“Used to determine what. part of the high-ionization particles was . formed by oe 


- nuclear splitting. This method was based on the. fact that at various heights. in 
the atmosphere streams of high-ionizing particles under various filters and is 


che ae tdentical and proportional to the stream of the star-generating - 
Pa fee ee eee ans Boe “p . 
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--component..at “a given height; that is, to the number of "stars! formed in icc... 
” of emulsion per. unit time.. jn order to determine the number. of stars, three ob- 
a servers were used to inspect an emulsion area of 0.072 cc, with a magnification — 
“of SOX. . Stars were recorded with a number. of grey and black traces Np23-. The: 
authors found 2260 + 170 stars/cc/day with N +3; that is, From nuclear. splitting — 
‘one may anticipate 0.25 +.0.04 particles/em2 Sec. The author also concluded 
cthat protons of the inner radiation belt, incident in an jonization interval 
= 2.4<G/Gmi n<7 23s after passing through the walls of the satellite-ship, may con= oe 
stitute 3 +. 4% of all the particles recorded by the counter. By comparing the. one 
a number of stars with what would normally be expected on the supposition that the 2s 
a excess particles are protons or other nuclear-active particles, generated by ta 
“primary cosmic radiation in the substance. surrounding the emulsion, the author 
“.. ) concluded that the relativistic excess particles are high-energy electrons, and- 
- are not nuclear-active. The "grey'' traces are the product of nuclear splitting 
0 (in. their overwhelming mass ~ by protons), and are not protons of the inner belt. 
-. This is to be understood in the light of the fact that, in terms of their specific 
 Fonization, excess particles at heights of 200-300 km may be divided into two Tie 
groups: relativistic (9/9mi nt *4) and "grey" (9/9mine ts)» with the relativistic 0) 
comprising 45%, and the ‘grey! 55% of all.excess particles. Inner belt protons, — 
olf dadeed they. are present among the excess particles within the space ship, con- 
co opt] tug, net: mors than + 6% of all excess particles. Most of the excess parti- | 
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“cles (and: possibly all of them) are genetically related to the primary cosmic. : 
eee radiation ‘at the point. of observations The: authors express” their gratitude to 2. 
ce Me Y.-Bobrovskaya and E. A. Orlova for conducting the tests. Orig. art. has: 5... 
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a ITLE nergy spectrim of nuclesreactive porticléd It 3260 m above sea level 


‘S , ae a a ; : : : 
‘SOURCE: Znurnel eksper, 1 teor. sizixi, v.44, no. 6, 1963, 1806-1610 


3 ane Ic TAGS: nucleereective. perticle spectrin, high energy: atonte interactions | 
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‘ yes) eA gars rr, . ; > : ; 
es cpa eit iad el ead of nucleareactive particles at 3260 m ebove sea. ; 
ene steers ty tae =n SCeohon calorimeter, The possible distortion of | 
“tea eeeee So hee | effects wes reduced by adding the fonizetion in the 
Jn Een upper Fo fie rambers. The effect of incidence of groups of nuclearactive: ; 
ee pheetela gt ot Aol bea alg avoided by selecting only those events in which one- 
ae ioe saad wee Simulteneous passege of several Perticles through ie 
7h Se Sea ots saa ea ed by considering only the events due te fU@lear partioles 
- delimited soeece ahh pede Wiydenget oe ble in the Cae 
; “the integral energy spectrim of the nucleer-active Particles tae Glotiee tens 4 
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+ epproxinated by a power lay with exponent 1.92, with a statistical errorof 
1 SeeT and sith @ methodologicel uncertainty of 0.05. It 4s concluded that 
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of the spectrim of. bursts from single ‘nuclear-active particles in ionization es 


a3 nuclear interactions coincide, meaning that the man inelesticity factor st ee een 
ee nuclear interactions remains constent in the energy range under consideration. 
“4 Orig. ‘ext. has: & figures and one formula. : a 


fk ASSOCIATION: “Institut yadernoy fiziks Moskovskogo gosudarstvennogo universiteta . : 
( nstitute of Nucleer Phystes » Moscow State University) : 
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. ABSTRACT. On 1g Aug 1960 the Second Ship-Satellite [the "Strelka"- "BelkaM" Sane 
_ Flight) was sent into space carrying an emulsion stock of 489 layers of type-BR 
emulsion 400 2 in total thickness. The open emulsion stock was kept for ap- 

' proximately 24 br at an altitude of 700 km and later examined with a 105X micro- 
scope for the purpose of detecting multiply-charged nuclei stopped by the 
emtlsion and "stars" produced by the nuclei, The emision stock was found to — 
have 1079 stopped nuclei of atomic mumber 2 > 2 and 748 "stars", which could 
not be attributed to the annihilation of stopped antinuclei. 7b is goncluded 
. that the number of antinuclei with Z > 2 in the prim ary cosmic rays. does not 
-exceel 0.1%, at least for the case of low-energy antinuclei, 
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. TITLES - ‘Sone problems and possibilities In the fleld of cosmic i research 3 
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SOLACE: Kosml chesklye Issledovantya, ve.2, no. 5, 1964, 724-762 


TOPIC TAGS: “upper atmosphere, cosmic ray, lontzation calorimeter, cosmic ray. 
Intensity, gamma radiation, Photon, photoemul sion 


"ABSTRACT: fn. this lengthy paper, the authors. discuss basic oteblaa Inygjved | In 
>the operation of an ftonization calorimeter, an instrument for e energy — 
of cosmic ray particles and the dependence of the principal parameters of the — ate 
> Jontzatton calorimeter on the conditions of Its use. Also discussed: are the possi- 
- bilitles of the use of the fonfzation calorimeter for the study of a number of the 
characteristics of tpgeract ion: ‘between atomic nuclel and cosmic ray particles with 
“'") energtes. ‘of tol Veto! ev, fo pystudy,, of the composition of. primary cosmic ray par- 
' ticles with high energies (ol Tan1914 ev) and for the study of the electron com- ce 
; ponent of primary cosmic rays and high-energy gamma radiation. in the Introduction ~~ 
: ft Is shawn that presently used methods are completely unsultable dd solution of 
"problems. {Involved In the measurement of particle energfes up to 10!5 ey. The 
alza gn cece teers aes PY N. Le erlgorove ts decubtcgs as oe pre 
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sent ly a lable method for ‘solviag: this aieblesr at beast In the aodlct Unton te 

has now become the basic tool. fn cosmic-ray research at - high-mountain stations. — 

The. lonization calorimeter is. a. flexible ‘tools with equal accuracy It makes It | 

* possible’ ‘to measure the energy of charged and neutral particles and It can be com- 

' bined with varfous other kinds of apparatus, such as Wilson chambers, spark cham- 

‘bers and even nuclear photoemulstons. This Is the first detalled description of 

the. fonization calorimeter.In the literature. The article fs divided Into two 

. chapters,'.each with a number of sections; J. Jonization calorimeters 1. Princt- 

‘ple of oferation. 2. Parameters of the jontzation calorimeter. 3. Selection — 

of. material, for the absorber. 4. Methods of recording fonization. 5. Role of 

=f nuclear spal lations In energy losses and.accuracy of measurement of the energy 

-».. Of a single particle. 6. Selection of fonization detectors. 7. Parameters of 

* < the fonfzation calorimeter for work In the upper part of the atmosphere and beyond. = 

o< + Pts mits. 8. Recording of lonlzation bursts from a large number of detectors. = 
>; Hf. -Possilble applications of the fonization calorimeter; 1. Study of the chemi =. 

~ | eal compeistition of primary cosmic radiation.In the region of high and superhigh - 

. particle energies. 2. Study of the characteristics of the nuclear Interaction | 

» 1 Of high-energy primary cosmic particles. 3. Study of elementary nuclear pro- — 
cesses by. the photoemulston method. 4. Study of high-energy electrons and pho~ — 

ptens in primary cosmic ays. The: following are prongs the Significant sea eae 
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accompanying the text: Fig. 9 == simple variant of the lontzation calorimeter with 
>< gefintiilators. for work In the upper part of the atmosphere; Fig. 10 <= apparatus . 
-:. for study. of the processes of generation of J} °-mesons by cosmic ray particles ~~ 
-. with energies of 10!2--10!3 ev by the nuclear photoemu!sion method; Figs II -- 
<tastruinent for registering high-energy electrons In primary cosmic rays; Fig. 12 
“ae Instrument for study of the energy spectrum of primary Y-rays and search for 
"local sources of ‘Y ~quanta. Orig. art. has:. 85 formulas, 12 figures and 3 

- tables. - ae ek ed as SRE ies ccna: ha Eten 
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| TITLE? Nuclear laboratory in space 
‘SOURCE: Priroda, no, 12, 1965, 7-15 ie ees 


a ae TOPIC TAGS: high energy particle, ‘primary particle, cosmic ray, high energy 
electron, electron spectrum, interplanetary space, . earth atmosphere, gamma 


‘ ray quantum. /Proton+1. satellite, Proton-2 satellite4SEZ-12 spectrometer... — 
eS SEZ-14. spectrometer, .GG-1 gamma ray quantum stectrometer a 
| ABSTRACT: The author discusses various eff rts made to study the microcosm — 


le from the interaction of high-energy particles ‘dnd add that since no construction of 
-} accelerators of higher energies than those in operation now is foreseen for. the next 
_| 10-15 yr, cosmic rays will be for a long time the only source of information on the. 
|. interaction of high-energy particles. In this connection Soviet efforts in various. . 
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“high-level observation stations are mentioned. Problems to be solved are the. very. oe 


i | small density of cosmic ray fluxcs, the need to measure the energy of primary . [e 

! 

: “measured outside the atmosphere. The authors state that artificial earth satellites 
have opened the way to the use of cosmic rays for the study of super-high energjes.) 


particles, and the fact that they are usually mixed with secondary particles unless: t a 
| 


_ 4 ‘They then describe the appearance and structure of the Proton-1 space station‘ and i my 
1° the instrumentg it carries. . They also give a detailed description of the ionization” | cae 
mm =| «calorimeter used on Proton 1 to study high-energy particles, designed in 1954. by {oo 
, Professor N. L. Grigorov. and produced and studied in the‘ Cosmic-ray laboratory _ wh 
4 of Moscow State. University in the late fifties- and early sixties, The authors then. : 
~ describe the structure and operation of the SEZ-14 spectrometer for energies and 
ot 
aa 


t 
‘ 
| 
| 
| | 
charges, as well as its proportional counter and interaction deteétor. In order to |" 
~ pemedy the lack of information on the energy spectrum of primary electrons, the Fe 
_|- Proton L carries a SEX-12 instrument to register high-energy electrons and their =; - 
cp energy spectra, A GG-1 instrument was also installed on Proton 1 to study gamma oe 
ee astronomy. This study of gamma rays will facilitate obtaining information not only 
ee nL sources of cosmic rays, but also on the astrophysical characteristics of inter- | 
/ 4 planetary space, Information on.cosmic rays in the Megagalaxy can be obtained | 
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| SOURCE: Veesoyuznaya: konferenteiya po fizike kosmicheskogo prostranstva. Moscow 
_£:1965. Issledovaniya kosmicheskogo prostranstva (Space research); trudy 
| Konferentsii. Moscow, Izd-vo Nauka, 1965, 485-486 


‘TOPIC TAGS: cosmic ray particle, high energy particle, calorimeter, ionization, 
Spark camera, nuclear emulsion, Cerenkov counter ; 


{| ABSTRACT: Cosmic ray particles with energies up to about 1017 ev have been =~ 
"| detected, but quantitative measurements are uncertain because the flux of high= — : 
energy. cosmic particles is small at stations in high mountains and at sea level Bes 
where they are observed and because no method of measuring individual particles |-—- 
‘has been available. Theory and experiment show a very weak dependence of inter=- /. | 
action among high-energy particles on the energies of the primary particles, — ce 
Most problems yet unsolved relative to nuclear interaction of high-energy particles--—-: 
and relative to the astrophysical aspect of cosmic rays require an ability to © 7 
Card 1/2 a : - : i re : : : 2 oe bon ; 
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_} measure the energy of ‘each individual particle in order for a solution to be = 
| reached. The authors point: out that the use of an ionization calorimeter in~ 

"| combination with various recording devices (nuclear photoemulsions, spark cameras, |; 
~ <f Cerenkov gas counters) permits detailed study of interaction processes of po 
|. Particles with energies of 102—10!3 ey; study of the electron component of cosmic | 
| rays up to high energies, and a wide search for local sources of high-energy ye 
‘| gamma quanta. By. means of a large ionization calorimeter with an area of 10 m@ 

{| Faised beyond the atmospheric boundary, it would be possible to make direct 

{Measurement of compositions and energy spectra of primary cosmic rays in tne ; é 
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| source: “AN sssr. luvestiya; “Seriya tizicheskaya, v.29, no. | 9, 1965, 1656-1663 
ay : 
: TOPIC TAGS : primary cosmic ray. secondary cosmic. ray, “energy ‘distribution, nucleon 
| intersetion,: artificial earth satellite, high energy particle : 


ABSTRACT: The authors review the available data on. the energy spect mm ‘and Sbeorption 
‘and interaction mean free paths of nuclear-active cosmic ray particles with energies 

from 1011 to 1013 eV. The data are discordant, and part of this discordance is traced]. 
to neglect of the fluctuation of the fraction of the primary energy that is trans ferre¢ : 
‘to neutral pions in an elementary. interaction event. There is evidence that the ab- {- 
‘sorption and interaction mean. free paths ar ‘not energy independent. It would be de-.|)- 
‘girable ‘directly to measure the interaction cross section, but it does not seem prac~ 
tical to do this. To measure the interaction free path in carbon for nuclear~active © 
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e 1013 eV to an-accuracy of 10 % by means of a 10° ga’ 
‘donization calorimeter. operating at 3200 m above sea level, for example, would re- 
quire ‘60 years of continuous observation, A satellite-borne ionization calorimeter 
with a geometric. factor of 104 cm2 sterad, however, could accumulate very valuable 
data. within a few months. Meanwhile, it is anticipated that new ‘installations now — 
seit ‘under construction or. recently operative will soon clarify the situation with regard 

| to the energy spectrim | of the nuclear~active component and the altitude dependence of. 
= | the: ‘nucleon. sombinene = Orig. art has: 11 formulas, 2 figures, and 5 tables. oe 
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TOPIC TAGS: pulse recording, « cosmic ray measurement Fe Be. Oy ; 


ABSTRACT: Intended for modern high-energy cosmic-ray investigations, a new 
logarithmic pulse-height converter covers a dynamic range up to 10° by. means of an 
Babs automatic conversion-scale change. The instrument. error remains constant (10%) 
[throughout the range. The logarithmic pulse 
“ leffected by an oscillatory circuit tuned to the input pulses; 
‘leircuit is ae A block diagram. and a aera circuit re) 


-height-into-number conversion is — 
the dynamic range of this 
f the enue pulse- 
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| TITLE: Logarithmic amplitude to digital converter based on a damped oscillating _. 


circuit ©. 00. 


‘| source: Pribory 4 tekhnika ekeperimenta, no. 5, 1966, 164-246 


; TOPIC TAGS: analog digital converter, transistorized circuit, circuit design 


“ABSTRACT A logarithmic amplitude-to-digital converter that converts amplitudes of 


‘scintillation pulses into a number of pulses is described. The converter (see Fig. 1)j- = 
‘consists of a photoelectron multiplier (1);-an amplifier (2), .a discriminator (3), eer 
an LC tank circuit, a damping circuit (5), an anti~coincidence circuit (6), and-a - 


‘counter (4). Current pulses at the anode of the photoelectric multiplier excite 


damped 1-Mc oscillations in the turned LC tank. circuit; the oscillations are amplifie ie 


-and applied to the discriminator where serial pulses are formed. The number of seriall— =. 


| pulse blocks the damping circuit. In the absence of a control pulee oscillations in 


‘pulses is proportional to the amplitude of the oscillations. The counter is switched |~ 
on when a control pulse is applied to the anti-coincidence circuit, 4.e., the control 
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